INTRODUCTION
Participation is defined as "involvement in life situations" and is a core concept in all major models of disability. [1] Persons with spinal cord injury (SCI) may experience a wide range of activity limitations and participation restrictions. [2] Previous researches have consistently shown that people with SCI show limited participation across many major life domains such as decreased employment, limited social role, family role and limited access to recreational and leisure activities. [1] One of the important factors responsible for this limitation is urinary incontinence. [3] Incontinence may be due to overactivity of the bladder muscle (detrusor) as seen in spinal cord injuries above the sacral level or following a stroke. It may also be due to detrusor hypocontractility with overflow incontinence, as seen in lower spinal cord lesions. [4] Even those who can ambulate may have abnormalities in bladder function, causing social issues such as urinary incontinence. [5] Nearly 43% of patients report urinary incontinence from less than once a week to daily even after 10-45 years of SCI [6] with urinary problems ranked as the second leading cause of death in SCI subjects. [7] Previous studies have established a cross-sectional association between incontinence and physical activity such that more frequency of urinary leakage is more likely to report low levels of physical activity. [8] The level of everyday physical activity is an important outcome measure of the rehabilitation process as well as to improve the physical health, activities of daily living (ADL), psychological wellbeing, and quality of life (QOL). [3, 9] It has been recommended that all randomized trials evaluating treatment for incontinence should employ standardized, validated questionnaires to assess their impact on patient's outcomes.
Several questionnaires have been used to establish the efficacy of treatment methods for urinary disorders. Some of the reliable and valid tools available for urinary incontinence include incontinence -QOL (I-QOL), King Health Questionnaire (KHQ) [10] [11] [12] but these are used to assess the QOL in subjects with bladder problems. Furthermore, some of the items in the physical limitation in KHQ and I-QOL are not relevant to spinal cord injured subjects and hence, the utility of these generic measures is questionable. [13] However, only one questionnaire Qualiveen was found in SCI population with urinary difficulties, but it was designed to assess the impact of bladder problems on QOL. As the bladder problems were found to be a barrier to physical activity participation, it becomes necessary to have a tool which can measure the level of participation limitation due to bladder problems. Hence, the aim of the study was to develop a scale which specifically addresses the issues of activity limitation and participation restriction in SCI subjects with bladder problems.
MATERIALS AND METHODS
The study was approved by the Institutional Review Committee. The procedures followed were in accordance with the ethical standards of Helsinki Declaration of 1975, as revised in 2000 The process of scale development was undertaken in the following manner [ Figure 1 ]. [14, 15] Step 1: Item generation Stating the purpose of the study The purpose of the scale was specified to understand the impact of bladder problems on activity limitation and participation restriction in SCI subjects.
Identifying the target group
The target group was SCI subjects which were recruited from Indian Spinal Injury Centre and community. Informed consent was obtained from all subjects.
Review of literature
A thorough review literature was done to identify the various domains of activity and participation restrictions due to bladder problems. Primary data resources included PubMed, MEDLINE, CINAHL, and EMBASE database.
In depth interviews
After the identification of domains of activity limitations and participation restrictions due to bladder problems in SCI, open-ended questions were formulated for a one-to-one interview to gain in-depth knowledge of the construct for which the scale was to be developed.
A total of 35 participants were included in the interviews. Among them were twenty subjects with SCI, five caretakers of individuals with SCI and ten health care professionals dealing with SCI individuals (one neurophysiotherapist, one occupational therapist, one peer counselor, one neuro-urologist, one spine surgeon, one urology counselor, one psychologist, one spinal nurse, one urology nurse, one social worker). Open-ended questions were presented in the form of a semi-structured interview which probed into respondent's feelings and opinions regarding the activity limitation and participation restriction due to bladder problems without imposing any bias. The responses of the interview were noted down as well as audio taped.
Step 2: Construction phase
The domains identified after in-depth interview, and review of literature was self-care, mobility, occupation/education, recreation, social, sexual, and others. The directions and response options for the scale were formed. A five-point Likert scale was used to rate the responses. The scale formatting was then carried out to ensure that the general format, instructions to the patients and individual items are interpretable to patients.
Step 3: Item reduction
Item reduction was done to decide which items should be discarded and which should be retained. For this purpose, a sample of 56 SCI participants was included. Participants were asked to fill the questionnaire in person, through telephone or E-mail. Categorical principal component analysis (CATPCA) was then carried out using SPSS 21.0 for Windows (SPSS Inc., Chicago, Illinois) for reducing the number of items. The items fulfilling the predetermined criteria of factor loading of 0.6 or more on one factor and <0.3 on other factor were retained A prefinal version of the scale was hence obtained subject for establishing face and content validity.
Step 4: Validation of scale Face validity
Face validity was established by experts who reviewed the scale.
Content validation
For establishing content validity, [16, 17] a panel of ten experts was selected for qualitative feedback on title, instructions, content areas covered, response options/scoring of the items and the overall items of the questionnaire. The comments of all the experts were reviewed thoroughly. The experts were then asked to rate the appropriateness of each item of the scale as being: Essential, Useful but not essential, Not necessary and content validity ratio (CVR) was calculated.
Since the number of experts was 10, a minimum CVR of 0.62 was required to satisfy the 5% level. Only those items with CVR values meeting this minimum were retained in the final form of the scale.
Step 5: Pilot testing
The final version of the scale consisting of 16 items and a maximum score of 80 was then administered on 82 SCI subjects of age ≥18 years; both male and female, ASIA A-D and the internal consistency was assessed by calculating ordinal alpha using R software. [18] "We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during this research."
RESULTS

Questionnaire development
A total of 156 articles were reviewed. Of these, 81 articles were utilized to identify the domains of activity and participation restrictions and 63 articles were used to formulating open-ended questionnaire. A total of twenty SCI subjects participated for item generation, out of which ASIA A -13, ASIA B -4, ASIA C -3. Fifteen subjects were married while five were unmarried. The mean age of the subjects was 35.8 ± 11.81 years, median and range 35.5, 37 years and the majority were male (16 subjects) with the mean number of leakages reported per day was 2.3 ± 1.2.
An exhaustive list of 77 items was generated included the following number in each domain: self-care -15 items, mobility -12 items, occupation/education -15 items, social -11, recreation -12 items, sexual -7 items, and others -5 items.
Percentage of activities limitation of various domains revealed during interview phase
Sexual activity (100%), self-care (95%), social activity (95%), and recreational activity (80%) were found to be most limited while mobility (60%) was the least limited domain.
In self-care domain toileting (100%) was the most limited activity. Feeding, grooming, bathing, dressing, putting brace, maintain personal hygiene found to be 32%, 32%, 11%, 58%, 16%, and 89% limited, respectively. In mobility domain, the most limited activity revealed was transfers followed by bed mobility (58%), mobility in wheelchair (50%), standing (42%), and walking (17%).
Those SCI subjects who were employed revealed that getting training/education (47%) and performance at work (47%) were maximally limited while getting to the workplace, contact with colleagues and position at job were 27%, 13%, 33% limited, respectively.
Visiting friends activity was found to be most limited among all the activities in social domain followed by attending social gathering, fulfilling family role, spiritual activities, and home management were found to be 74%, 58%, 63%, and 15%, respectively. In recreational domain, the activity found to be most limited were travelling (81%) and participation in exercise program (81%), whereas other activities that were recreational sports, indoor activities, movies/shopping, and outdoor activities were found to be limited by 31%, 25%, 40%, and 50% of SCI subjects, respectively.
The desire of sex was found to be most affected as reported by 100% of SCI subjects followed by relation with partner (89%), sexual self-confidence (89%), intercourse (89%), and sexual satisfaction (78%).
Item reduction
A total of 98 subjects were recruited for this phase, of which only 56 had participated in the study. The result of the CATPCA analysis identified two factors which were ADL and Occupation/education with Eigenvalues >1 explaining 46% of total variance of the scale. Only 28 items were meeting the predetermined criteria, but two items seem to be important and so retained in the questionnaire with the prefinal version of the questionnaire including 30 items: 25 in ADL and 5 in occupation/education. Table 1 shows Eigen values of the extracted factors.
Content validity
Only 16 items met the criteria of CVR values of more than 0.62 leading to the deletion of rest 14 items with resulting in CVI of 0.84 with Table 2 showing the CVR values of the final version of Incontinence -Activity Participation Scale.
Pilot testing
The demographic details of the SCI subjects participated in pilot testing phase are shown in Table 3 . Out of all the AIS=Abbreviated Injury Scale subjects continuous, intermittent catheterization, continuous drainage, self-voiding, and percussion were used by 78%, 16%, 4%, 2%, respectively, for voiding incontinence pads and diapers were used by 40% of subjects. Urinary infection had occurred in 33% of subjects in the past 1 month, and 40% were taking treatment for the bladder problems.
The internal consistency of the scale was calculated using R software. The value of ordinal alpha of the scale found to be 0.86 with all items having an item-total correlation of more than 0.3. The ordinal alpha for ADL domain was 0.85 and for occupation/education was 0.75.
DISCUSSION
Urinary incontinence can certainly have profound impact on patient's life. Accurate and reproducible methods of measuring outcomes have been a principle challenge.
During open-ended interviews we found in subjects with SCI urinary incontinence is a major barrier to their participation. Subjects reported difficulty in maintaining personal hygiene and restriction in the choice of clothing due to fear of leakage. In the mobility domain, sit to stand, prone lying and turning were reported to be most affected due to bladder problems as according to them these activities put pressure on bladder.
Patients said that they have to plan everything before going out such as to accommodate for clean intermittent catheterization and they have to come back in 4 hours. This was further supported by study done by Hicken et al. and Romero-Cullerés et al. who concluded that people with incontinence had a fewer social relationship than people with bladder control. [12, 19] Participation in exercise program was reported to be very difficult for subjects due to their bladder problems. Robberton et al. reported in his study that incontinence act as a barrier to exercise in SCI subjects. [9] Sexual domain was also revealed to be severely affected with leakages occurring during sexual intercourse hampered the activity; spoiling the mood of the partner.
During the item reduction phase, the initial draft consisting of 77 items was applied to 56 SCI subjects with bladder problems and on CATPCA analysis based on predetermined criteria, only 28 items found to be remaining. However, two items "performance at workplace" and "avoid going to office/classes" were seem to be significant and were retained on authors discussion. On qualitative review during content validation phase, it was suggested that the word "prone" would be difficult to understand and hence it was replaced with "lying on stomach." Some experts commented that the content area is well constructed and covers all the areas that can be affected due to bladder problems. After the quantitative review, 14 items were removed as they did not meet the criteria of CVR value of 0.62 to be retained at 5% level of significance according to Schipper's table. In expert's opinion, some of the items were found to be overlapping and thus were removed. Hence, the final version of the scale contains 16 items with 12 items in ADL and 4 items in occupation/education. Ordinal alpha were 0.86, 0.85, 0.75 for the entire scale, ADL, occupation/education subdomains respectively demonstrating good internal consistency reliability [ Table 4 ].
However, the study had some limitations. It was constructed only for English speaking population and hence the generalizability of the questionnaire was limited. Furthermore, only content validity was established. We are also in the process of establishing other psychometric properties of the questionnaire, in future we suggest that the scale could be used for assessing the impact of bladder problems on activity limitation and participation restrictions in population other than SCI. The scale could be useful as an outcome tool to assess the effect of an intervention to improve bladder dysfunction.
CONCLUSION
The I-APS (Appendix 1) is a valid, comprehensive instrument that measures the activity limitation and participation restrictions due to bladder problems in SCI. 
